Aim: To identify risks, indications and outcomes for relaparotomy after cesarean delivery. Methods: A prospective case-controlled study conducted at Mansoura University Hospital, Egypt from 2009 to 2012. Each case was matched randomly to 2 cases that had delivered by cesarean section during the same period and did not undergo repeated surgical intervention. Information's on indications were obtained to gather information's on risks factors. Results: relaparotomy complicated 1.04 %( n= 26) of the total number of the cesarean section (CS) (n=2500). The principal indications for relaparotomy were internal bleeding (Intra-abdominal bleeding in 41.7% (n=10); rectus sheath hematoma in 29.2% (n=7) and uncontrolled postpartum hemorrhage (PPH) in 29.2 %( n=7) of cases, followed by infections in 7.7% (n=2) of cases. Resulting in 11.5 %( n=3) maternal death. Predictors for relaparotomy after cesarean delivery from univariate logistic model, placenta previa (OR=6.898, 95% CI=1.867-25.4, P=.004), fetal weight greater than 4 kg (OR=6.409, 95% CI=1. 444-28.44, .015). Previous cesarean section and parity were not a risk for re-laparotomy. Conclusion: In this study, the incidence of relaparotomy after cesarean delivery was very high (1.04%). Associated with high maternal mortality (11.5%).The main predictors were placenta previa and fetal macrosomia.
INTRODUCTION
The frequency of cesarean section (CS) is persistently increasing all over the world. The expanding rate of CS is due to many factors including pregnancy after the age of 35 years and maternal requests. In addition, changes in maternal characteristics such as increase obesity and diabetes. The obstetric practices such as labor induction and epidural anesthesia all have contributed to the rise in the rate of CS rate (1) . Studies have shown that the rate of complications associated with CS is several-fold that of vaginal delivery (2, 3). One of the rarest complications of CS is re-laparotomy after CS. Although, it occurs but reports of the rates, causes, and risk factors are lacking. reported that there are only three descriptive studies documenting re-laparotomy after CS in the obstetrics literature (4) . In view of this scant literature and lack of comparative studies examining the risk and outcome of relaparotmy, the aim of the current study was to investigate risks, treatment options and outcome for relaparotomy after cesarean in a case-controlled study
MATERIALS AND METHODS

Methods and subjects
In this prospective study, 2500 cesarean deliveries were performed at Mansoura University Hospital, Egypt from January 1. 2009 through December 31, 2012. The hospital of the study is a tertiary hospital, with 15,000 annual deliveries. The labor ward was supervised by consultants and senior registers. The decision of relaparotomy and the surgical procedure were conducted by the consultant on duty.
In this study, patients were included if they had undergone relaparotomy after CS for any event which is related to the primary procedure. Of the 2500 CS, 26 patients had undergone relaparotomy after the primary procedure. Each patient of the study group was randomly matched to 2 cases that had undergone cesarean delivery during the same period. Accordingly, 52 patients were needed to serve as a control.
The demographic data we recorded included, maternal age; parity; number of previous abortions; antenatal care converge, numbers of previous scars and gestational age. Our variables of interest were indications for cesarean section; indications for relaparotomy; the type of CS; admission to the ICU; blood transfusion; length of hospital stay as well as fetal and maternal morbidity and mortality. For clarity, macrosomia is defined as birth weight 4kg or greater, the diagnosis of fetal distress was on the CTG findings. PIH included both pre-existing and pre-eclampsia. This study was approved by the Ethics Committee of the College of Medicine of Mansoura University.
Statistical analysis
The Statistical Package for the Social Sciences (SPSS 17
for Windows) was used for recording and statistical analyses of data. The descriptive statistics used included the mean, the frequency distribution and the standard deviation. A chi-square test was used to compare the means of qualitative data, whereas a Student's t-test was used to compare the means of quantitative data. In multivariate analysis, all independent variables were added to the model at the same time. The results of the analysis are presented as odds ratio (OR) and 95% confidant interval (95% CI). The test of significant was set at a p<.05.
RESULTS
The total number of CS during the study period was 2500. Of these; 26 patients had undergone re-laparotomy. Thus, the frequency of re-laparotomy in this study was 1.04%. The majority 21(80.8%) were delivered by emergency CS and few 10 (38.5%) of them had antenatal coverage. Relaparotomy was done on average time of 5.5769±1.94264 hours after the primary surgical procedure, but cases with sepsis were re-opened on an average of 3-8 days.
All patients received blood transfusion on an average of 4.8077±2.31550 units of blood. The leading indication for re-laparotomy was hemorrhage in 24(92.3%) of patients (indicated by hemodynamic instability). Intra-operative findings were intra-abdominal bleeding 41.7% (n=10), and hematoma (broad ligament and rectus sheath hematoma) %29.2 (n=7). Uncontrolled postpartum hemorrhage was reported in 29.2% (n=7). The second indication for relaparotomy was pelvic infections accounted for 7.7% (n=2). Seven (26.9%) patients required admission to the intensive care units and the average length of hospital stay was 4.0±2.87054 days. The majority of patients 53.8 %( n=14) were treated by uterine arteries ligation, while 46.2 %( n=12) were treated by subtotal hysterectomy. Maternal death was reported in 3(11.5%) cases, there was no fetal death. The common complications were DIC (3 cases, 11.5%), cardiac arrest (2 cases 7.7%) and bladder injury (1 case, 3.8%)
Demographic and obstetrical characteristics of the study and the control cases are shown in Table 1 . The study subjects had increased frequency of the number of previous Cesarean delivery (p=.007) compared to the control group.
The principal indication for CS were, complete placenta previa (9 cases, 34.6%), macrosomia (7 cases, 26.9%), multiple pregnancy (3 cases, 11.5%), eclampsia (2 cases7.7%), fetal distress (2 cases7.7%), failure to progress in labor (2 cases7.7%) and scar dehiscent (1 case, 3.8) as shown in Table 2 .
Binary logistic regression was used to examine how well some selected obstetrics characteristics can predict relaparotomy by using the control group as a reference category as shown in table 3. Stronger predictors of relaparotomy were placenta previa (OR=6.898, 95% CI=1.867-25.4, p=.004), fetal macrosomia (OR=6.409, 95% CI=1.444-28.44, P=.015). There was no association with the number of previous cesarean delivery, and parity, p value > .05 as shown in Table 3 .
DISCUSSION
In the current study, the incidence of relaparotomy after CS was found to be 1.04%. This incidence is very high and inconsistent with previous reports. The majority of previous studies reported a rate of relaparotomy ranging between 0.2%-.7% (5, 6, 7) . The high rate of re-laparotomy in our study, could be explained by poor antenatal care coverage (indicated by 61.5% non-user), consequently high rate of emergency CS which has a 4-folds increase in the rate of relaparotomy (p=.005). Seal et al. (6) reported that, of these 66 cases requiring relaparotomy following cesarean delivery, 63 (95.5%) had an emergency cesarean delivery. Perhaps, low rates reported by some authors indicate availability of health services, good conduction of the antenatal care, selection of patients at risks for elective CS and early intervention. 
